The Norwegian Armed Forces have made major changes to the enlistment and selection system for conscripts in recent years. In this article, the predictive validity of various selection criteria for military performance is examined. The sample consisted of 3,276 conscripts, of whom 18% were female. The predictors in the analysis were general mental ability, self-perceived physical fitness, social and life skills, self-perceived military fit, tested physical fitness and officer-rated suitability. Military performance was assessed by an officer toward the end of the basic 1-year military service. Bivariate correlations between the predictors and military performance were studied for men and women separately. The best predictors were tested physical fitness for men and officer-rated suitability for women. A stepwise hierarchical moderated multiple regression analysis was conducted. A small but significant part of the variance was explained by the model. Both self-reported variables and other predictors made a small, but significant contribution to improving the model. The results indicated that the 2-step selection process was valid for predicting military performance for both men and women.
The selection and placement of military personnel by means of psychological tests have traditions that go back to World War I in many countries (Rumsey, 2012; Rumsey & Arabian, 2014) . Various tests have been developed and validated over the years for measuring both general mental ability (GMA) and more specific cognitive abilities (Rumsey, 2012) . Cognitive ability tests have also been widely used for personnel selection to civilian occupations. Several large-scale meta-analyses have documented the predictive validity of such measures over different countries, occupations and types of criteria Salgado, Anderson, Moscoso, Bertua, & de Fruyt, 2003; Schmidt & Hunter, 1998) . The mean operational validity coefficients (corrected for range restriction and criterion reliability) have been around .50 (Bertua, Anderson, & Salgado, 2005; Schmidt & Hunter, 1998) .
There have been similar findings for the cognitive ability tests used for military training, for example, pilots Martinussen & Torjussen, 2004) for which tests measuring both GMA and more specific cognitive abilities have predicted flying performance. Corresponding results have been found for selection and assignment to the U.S. military (Drasgow, Embretson, Kyllonen, & Schmitt, 2006; Held, Carretta, & Rumsey, 2014) , and to the Canadian forces (Campbell & Catano, 2004) . In general, test batteries such as the Armed Services Vocational Aptitude Battery or the Canadian Forces Aptitude Test are considered to be good measures of GMA, where some incremental validity from adding more specific abilities to GMA has been documented (Campbell & Catano, 2004; Carretta et al., 2014; Earles & Ree, 1992; Rumsey & Arabian, 2014) .
Predictors measuring personality traits, motivation, stress tolerance, or other types of noncognitive skills have resulted in more mixed findings (Barrick & Mount, 1991; Guion & Gottier, 1965; Rumsey & Arabian, 2014) . There is evidence that personality traits , hardiness (Bartone, Roland, Picano, & Williams, 2008; Thomassen et al., 2015) , and motivation (Gubata, Oetting, Weber, Feng, Cowan, & Niebuhr, 2012) all have predictive validity for military performance. Other validation studies have made an argument for using types of criteria other than training and work performance, such as psychological fitness and service completion, and that predictors other than GMA may be needed for predicting these (Bäccman, Berggren, & Norlander, 2012) . The Assessment of Individual Motivation predicted attrition and mental health disorders during the first year of service (Gubata et al., 2012) . The Tailored Adaptive Personality Assessment System was developed to improve the selection of new military recruits by predicting job effort, physical fitness, and drive to perform (Niebuhr et al., 2013) . The Tailored Adaptive Personality Assessment System battery was examined in a large-scale study of U.S. Army recruits. The results indicated that one of the dimensionsPhysical Conditioning-predicted a mental disorder diagnosis and early discharge. In a study of Finnish conscripts, the best predictors of military adjustment were personal factors such as Acceptance of Authority, Sociability, Affective Commitment and Physical Health, whereas background factors such as physical and mental health problems and lack of schooling and motivation were more predictive of early attrition (Salo, 2008) . A study of Swedish peacekeeping soldiers indicated that physical health and some scales measuring mental health predicted Military Capacity as rated by officers, whereas Sense of Coherence and some of the personality traits predicted Civil Adjustment after operations (Bäccman et al., 2012) .
Another noncognitive measure often used in military selection is physical fitness. Several European and U.S. studies have indicated that self-reported and measured physical fitness may be of importance for basic military training and service completion (Niebuhr et al., 2008; Taanila, Hemminki, Suni, Pihlajamäki, & Parkkari, 2011; Trone et al., 2013) . In Finland, based on a study of military conscripts, both self-assessed health and a running test predicted medical discharge from service (Taanila et al., 2011) . Similar findings were detected for U.S. Army enlistees examining an objective test of physical fitness, which predicted attrition during initial entry training (Niebuhr et al., 2008) . Low levels of self-reported physical activity was associated with poor training outcomes among U.S. Navy recruits (Trone et al., 2013) .
The majority of validation studies for military selection have been conducted on malemajority samples. The possibility of test bias in terms of differential prediction of subgroup per-formance has rarely been examined (Cleary, 1968 (Berry, Clark, & McClure, 2011; Roberts & Skinner, 1996) , whereas other studies have not been able to detect this (Carretta, 1997) .
Military Selection in Norway
In Norway, tests were developed and introduced for military selection in the years following World War II (Torjussen & Hansen, 1999) . These covered the selection of conscripts, officers, pilots, and personnel for the Special Forces (Martinussen & Torjussen, 2004; Torjussen & Hansen, 1999) . The selection has relied heavily on the use of cognitive ability tests, but also on physical and medical requirements. For the selection of conscripts, three basic cognitive ability tests were developed and used from 1954, measuring general reasoning ability, numerical skills, and verbal ability (Hansen, 2006) . These paper-and-pencil tests were later converted to a computer-based test battery, which was implemented from 2011 (Skoglund, Martinussen, & Lang-Ree, 2014) . Norway has had conscription for all men over 18 years old since 1953, and from 2015 this has applied to women as well. However, the needs and tasks of the Armed Forces have changed over the years, resulting in a general downsizing, and also a reduced need for conscripts.
A new enlistment and selection system was introduced in 2010. It is a 2-step process with an initial screening, Selection Part 1, followed by a more comprehensive testing, Selection Part 2. Selection Part 1 is an online questionnaire, which all Norwegian men and women are obliged to answer. Selection Part 2 is a 1-day muster, with a full medical examination, physical capacity tests, cognitive ability tests, and an interview with a selection officer. The selection process is outlined in Figure 1 .
Less than 15% of each annual age cohort is required to serve in the Norwegian Armed Forces. This means that the selection of conscripts is essential for the Norwegian Armed Forces, not only to fill the short-term need for conscripts, but also to ensure the long-term recruitment of military officers. The inclusion of women is expected to increase the percentage of women serving in the Norwegian Armed Forces. Hence, it is of particular interest whether there are any gender differences in the predictive validity of the selection criteria.
The Current Study
Because of the new military demands facing the Armed Forces and the changes to the Norwegian enlistment and selection system, it was important to assess the predictive validity of the various selection criteria used for basic military service. The purpose of this study was thus, first, to examine the predictive validity of GMA and other selection criteria; second, to estimate a model for the military performance of conscripts in the Norwegian Armed Forces based on all available predictors; and, third, to examine gender differences in the validity of individual predictors and of the combined model. The predictive validity of the selection criteria for the completion of basic military service had been examined in a previous study, with motivation to serve emerging as the most important criterion (Køber, 2015) .
Predictors included not only GMA tests, but also other predictors such as physical fitness, social and life skills, self-perceived military fit and the selection officer's rating of the candidates. Based on previous findings (Bertua et al., 2005; Carretta et al., 2014; Schmidt & Hunter, 1998) it was expected that GMA tests would predict military performance during the first year of service. Findings from Finland and Norway had indicated that social skills might be important for completing service (Salo, 2008; Køber, 2015) , but might not necessarily be as important for predicting performance in the way it is examined in this study. Finally, it was expected that physical fitness would predict performance, as in previous studies from Finland and the United States (Niebuhr et al., 2008; Taanila et al., 2011; Trone et al., 2013) . The selection officer's rating of the candidates was based on a semistructured interview. Based on previous meta-analyses assessing the validity of such interviews in general (Schmidt & Hunter, 1998) , and findings from the selection of pilots for the Norwegian Air Force (Martinussen & Torjussen, 2004) , it was expected that interview ratings would have some predictive validity for military performance. Previous studies show that rating measures often are better predicted by noncognitive measures (Campbell & Knapp, 2001) .
Method Participants and Procedure
The study looked at 3,276 conscripts, born in 1994, who had completed the basic 1-year of military service. A total of 592 of the participants (18%) were female.
The participants in the study had completed Selection Part 1 in 2011. Most of the participants took part in Selection Part 2 and were selected for military service between August 2012 and June 2013. All of the participants had initial enrollment for military service between July and October 2013. Military performance was assessed toward the end of their service in 2014.
Measures
General mental ability (GMA). GMA was measured with a computer-based test battery at Selection Part 2 (Skoglund et al., 2014; Torjussen & Hansen, 1999) . The test battery consisted of three different subtests measuring Numerical Ability (30 items in 25 min), General Reasoning Ability (36 items in 20 min), and Word Similarities (54 items in 6 min). For all tests, the number of correct answers was recorded and transformed into a stanine score. The total score was calculated as the mean stanine score of the three tests. Only the overall score was available for this study. The testretest reliability r xx for each of the three subtests was .84, .72, and .90, respectively (Sundet, Tambs, Magnus, & Berg, 1988) .
Self-perceived physical fitness. The degree of Self-Perceived Physical Fitness was measured through three items from Selection Part 1: frequency of training, physical endurance, and physical strength. Frequency of training was measured on a 4-point scale of 1 (less than once a week), 2 (once or twice a week), 3 (three or four times a week), and 4 (five times a week or more). Physical endurance and physical strength were assessed compared to peers of the same gender and age. Answers were on a 5-point Likert scale, but were transformed into a 4-point scale of 1 (worse / much worse), 2 (similar), 3 (better), 4 (much better). The total score for Self-Perceived Physical Fitness was the sum of the three items, ranging from 3 to 12. Cronbach's alpha for this scale has, based on the current sample, been estimated at .67 and .70 for men and women, respectively.
Social and life skills. The level of Social and Life Skills was measured with 13 items from Selection Part 1. The questions measuring these skills had been in use since 2009, and were based on a template used by the Swedish Armed Forces (The National Service Administration, 2007). Examples of items were "I like to take responsibility," "I am generally at ease with my peers at school and in my spare time," and "I cope well with stress and deadlines." The answers were on a 4-point Likert scale ranging from 1 (strongly disagree) to 4 (strongly agree). The total score for Social and Life Skills was the sum of the scores for the 13 items, ranging from 13 to 52. Cronbach's alpha for the scale has, based on the current sample, been estimated at .74 for both men and women.
Self-perceived military fit. The degree of Self-Perceived Military Fit was measured through two items from Selection Part 1: motivation for military service and self-reported suitability for military service. Both questions were answered on a 4-point Likert scale ranging from 1 (strongly disagree) to 4 (strongly agree). The total score for Self-Perceived Military Fit was the sum of the scores for the two items, ranging from 2 to 8. Cronbach's alpha for the scale has, based on the current sample, been estimated at .73 and .75 for men and women, respectively.
Tested physical fitness. The degree of Tested Physical Fitness was measured through two tests at Selection Part 2: physical endurance and physical strength. Physical endurance was measured with a treadmill test, and the result was transformed into a stanine score. Physical strength was measured with bench press and leg press tests, and the total result was transformed into a stanine score. The results were not gender adjusted, that is, the norm used was the same for men and women. The total score for Tested Physical Fitness was the sum of the two tests, ranging from 2 to 18.
Officer-rated suitability. The degree of Officer-Rated Suitability for basic military service was assessed at Selection Part 2. A military recruitment officer rated the candidates on a 4-point scale: 1 (unsuitable), 2 (less suitable), 3 (suitable), and 4 (very suitable). The assessment was made on the basis of an interview, and relevant factors were physical and mental robustness, attitudes, motivation, ambition, and social skills. Results from medical tests, GMA tests, and physical tests and the candidate's conduct on selection day were taken into account as well.
Military performance. The Military Performance of the conscripts was assessed by an officer toward the end of the basic military service on a 4-point scale: 1 (below expectations), 2 (according to expectations), 3 (above expectations), and 4 (excellent). All conscripts were assessed with regard to responsibility, cooperation and communication, initiative, accomplishment, independence, and conduct in the service, as well as an independent overall impression of Military Performance. Only the overall impression assessment was recorded and made available for this study.
Statistical Analyses
The statistical analyses were performed with the SPSS Version 21. To examine the predictive validity of the various predictors used in the selection process, descriptive statistics and bivariate correlations were calculated for men and women.
In addition, Cronbach's alpha was calculated for all multi-item scales. Values from .70 are considered adequate, from .80 good, and from .90 excellent (EFPA, 2013). The test-retest reliability of the paper-and-pencil versions of the GMA tests was assessed in a previous study (Sundet et al., 1988) . Values from .60 are considered adequate, from .70 good, and from .80 excellent (EFPA, 2013) . The equivalence of paper-and-pencil and computer-based versions of the GMA tests was explored in a previous study (Skoglund et al., 2014) .
Hierarchical moderated multiple regression analysis was used to estimate a prediction model for Military Performance. A gender variable, with value 1 for women and 0 for men, was introduced to evaluate gender differences in the predictive validity in addition to interaction terms involving gender. First, all six continuous predictors were centered according to the procedures outlined in Aiken and West (1991) . GMA was entered at Step 1 of the analysis, because it is a well-established predictor of performance (Drasgow et al., 2006; Held et al., 2014; Schmidt & Hunter, 1998) . Three different self-reported variables were entered at Step 2 of the analysis to assess whether these added incremental validity to the prediction of military performance. Similarly, the remaining two predictors from Selection Part 2 were entered at Step 3 of the analysis. Gender was introduced at Step 4 of the analysis. Finally, six interaction variables between gender and the other six predictors were introduced at Step 5 of the analysis.
Results

Bivariate Correlations
Descriptive statistics and bivariate correlations for men and women were calculated separately (Table 1 and Table 2 ). All predictors were significantly correlated with Military Performance for men (r ranging from .05 to .19). The best predictor was Tested Physical Fitness (r ϭ .19), followed by Officer-Rated Suitability (r ϭ .13) and GMA (r ϭ .13). Of the self-reported variables, SelfPerceived Physical Fitness (r ϭ .11) and Social and Life Skills (r ϭ .10) had slightly higher correlations with the criterion than Self-Perceived Military Fit (r ϭ .05; see Table 1 ).
For women, the best predictor was OfficerRated Suitability (r ϭ .26), followed by Tested Physical Fitness (r ϭ .19) and GMA (r ϭ .17). Social and Life Skills (r ϭ .12) was significantly correlated with the criterion, whereas the other two self-reported predictors, SelfPerceived Physical Fitness and Self-Perceived Military Fit, were not (see Table 2 ).
Regression Analysis
Hierarchical multiple regression analysis was used to estimate a prediction model for Military Performance (see Table 3 ). Overall, the model explained 7% of the variance in Military Performance.
GMA (B ϭ 0.05, p Ͻ .001) explained 2% of the variance in Military Performance. Three self-reported variables entered at Step 2 explained an additional 2% of the variance in Military Performance. Of the individual predictors in Step 2, only Social and Life Skills was significant (B ϭ 0.02, p Ͻ .01). In the third step, Tested Physical Fitness and Officer-Rated Suitability added another 2% to the explained variance. Both added predictors were significant, with positive coefficients for both Tested Physical Fitness (B ϭ .05, p Ͻ .001) and OfficerRated Suitability (B ϭ 0.10, p Ͻ .001). In the fourth step, gender (B ϭ 0.29, p Ͻ .01) added another 1% to the explained variance. In the fifth and final step, where the interaction terms with gender were added, only one of the interaction terms was significant. Moreover, the step did not make a significant contribution to the explained variance, and thus no individual interaction effects were further explored.
Discussion
The purpose of this study was to examine the predictive validity of GMA and other predictors used in the selection process, to estimate a model for predicting military performance, and to examine gender differences in the predictive validity.
Individual Predictors of Military Performance
GMA was a significant predictor of Military Performance for both men and women. This was in line with previous studies based on both civilian and military samples Schmidt & Hunter, 1998) . Social and Life Skills was also a significant predictor for both men and women. One possible explanation was that good social and life skills represent a protective factor that facilitates adjustment and social support from others.
The study included two predictors related to physical fitness, one self-reported and the other tested. Strong correlations were observed, in particular for Tested Physical Fitness. This supported previous results that indicated that physical fitness is important for military performance and service completion (Niebuhr et al., 2008; Taanila et al., 2011; Trone et al., 2013) .
Two predictors involved aspects of motivation and job-person fit, which have in some studies proven to predict future performance (Gubata et al., 2012) . Self-Perceived Military Fit had a very low correlation with performance for men, and was nonsignificant for women. One possible explanation was the relatively long time span (approximately 2.5 years) between Selection Part 1 and the completion of service. In addition, the participants were relatively young, and motivation and plans for the future can change quickly. Officer-Rated Suitability is significantly correlated with Military Performance, and more so for women compared to men.
The observed correlations could in general be described as small according to Cohen's (1988) criteria. However, they represented a conservative estimate of the predictive validity as the correlations were attenuated by range restriction and predictor reliability. In addition, the criterion variable military performance had a relatively small variance in the current sample. Fewer than 10% of the participants in the study received any of the extreme values (1 or 4) . Moreover, the participants in the study had served in different military units and the assessments may have varied between units and between individual officers. 
A Model for Predicting Military Performance
The regression model predicted military performance, explaining 7% of the variance in military performance. The first four steps of the regression model were significant and added incremental validity to the prediction. GMA was entered in Step 1, and Step 2 included three self-reported variables where the only significant individual predictor was social and life skills.
Step 3 included tested physical fitness in addition to officer-rated suitability. When performing the interview, the officer had access to all of the information about the candidate, in addition to their own assessments about motivation and how well the candidate would fit military service. However, the ratings by the officer had relatively low intercorrelations with the other predictors, indicating that this assessment was not heavily influenced by any of the other predictors and, thus, added incremental validity to the model. Step 4 included Gender, which explained a small but significant part of the variance after controlling for the other predictors.
Overall, only a small part of the variance in Military Performance was explained by the regression model. However, as already explained, the criterion variable had relatively low variance. The criterion reliability may have been reduced by different expectations in the various types of service the conscripts were assigned to. In addition, meta-analyses have indicated that performance ratings by instructors in general have low reliability (mean r xx ϭ .52) as indicated by a meta-analysis of instructor ratings (Viswesvaran, Ones, & Schmidt, 1996) . Furthermore, previous studies suggest that the correlations between cognitive measures and performance ratings, like GMA and Military Performance in this study, are lower than between cognitive measures and more task-related performance tests (Campbell & Knapp, 2001) .
One possibility for improving the model would be to include other relevant predictors, for example, medical assessments, personality traits (Big Five), or hardiness. However, even if the overall explained variance was relatively modest, even predictors with small predictive validities may be useful in selection and increase the utility of the selection system (Brogden, 1946) . Another possibility for improving the model would be to use a criterion which is more directly related to task or service performance. This could increase the predictive validity of GMA and possibly of other potential predictors, like tests assessing more specialized cognitive abilities or measures of work interests.
Gender Differences
The moderated regression analysis did not indicate any significant interaction between gender and the predictors, as this step was nonsignificant. This suggests that the same regression model may be used for men and women. The individual variable gender was significant, but explained only a small proportion of the variance in Military Performance (1%). These findings need to be further explored and replicated in a larger sample, especially because conscription in Norway now includes women as well. This change may result in more variation in motivation compared to the current sample, in which only motivated women were selected.
Study Limitations
The main limitation of this study was restriction of range due to the fact that the predictor variables were criteria used in the selection process. Approximately 70% of the men and 40% of the women who were tested at Selection Part 2 were selected for basic military service.
Moreover, some of the predictors were based on self-assessment. This means that impression management and social desirability may have influenced some of the answers, as well as the desire to be selected for military service.
Finally, the criterion variable military performance had low reliability and little variance. It is still a highly relevant criterion as the Norwegian Armed Forces use the rating for further recruitment of conscripts. A more precise and detailed criterion could have resulted in a model with a larger part of the variance explained.
Conclusion
A small, but significant, part of the variance in Military Performance was explained by the model. Predictors from both parts of the selection process made a small, but significant, contribution to improving the model. This indicated that the 2-step selection process was valid for predicting military performance for both men and women. No significant gender difference in the predictive validity of the overall model was observed.
